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Dear Sir: 

Ernest A. Coleman hereby deposes and says: 

1. I am a resident of Willow Street, Pennsylvania. 

2. I received a Bachelor of Science degree in Chemistry 
from Rensselaer Polytechnic Institute in 1951. 

3. I received a Master of Science degree in Organic 
Chemistry from the University of Pennsylvania in 1955. 

4. I received a Doctorate of Philosophy in Physical 
Organic Chemistry from the University of Pennsylvania in 1959. 

5. Throughout my career as a scientist, I have developed 
expertise in the fields of polymers and polymer science. 

6. I have been employed at various times at: DuPont 
Plastics in Wilmington, Delaware, and Parkersburg, West Virginia; 
Library of Congress in Washington, DC; GAF in Wayne, New Jersey; 
Dart and Kraft (Fiberfil Plastics and Wilson Color) in Paramus, 



New- Jersey; union Carbide Silicones in Tarrytown, Ne w York; Norton 
(now St. Gobain) Plastics and Ceramics in May „e, New Jersey and 
Worchester, Massachusetts. 

7. I have also been employed as an Adjunct Professor of 
Organic Chemistry at the University of Connecticut. 

8. i have also been a member of the American Association 
for the Advancement of Science, the American Chemical Society, and 
the Society of Plastics Engineers rare-). I was elected as a 

Fellow of the SPE in 1994 t w ao =i„ 

in xyy 4 . i was also a founding meinber Qf 

Polymer Modifiers & Additives Division of the SPE. 

9. I am currently employed as a consultant for my own 
consulting firm, C P Technology. 

10. I have no relationship with the assignee of the above- 
identified patent, Nextreme, L.L.C. ("Nextreme"). However, I am 
being compensated for the work associated with the preparation of 
this Declaration. I estimate that my fees will be approximately $ 
1,000.00. The fees are not contingent upon the outcome of this 
matter. 

11. I have reviewed the prosecution history for the above- 
identified patent application. 

12. I' understand that the examiner has taken the position 
that all plastics inherently provide fire resistance in the 
February 20, 2007 Office action. The examiner relied upon two 
non-patent publications for support for this position. The first 
publication was an article entitled "The Synthesis and 
Characterization of New Thermoplastic Fire Resistant Materials" 
("the McGrath Reference"). The second publication was a brochure 



entitled "Fire and Polyvinyl chloride" ("the Vinyl Xnstitute 
Reference") . 

13- I reviewed the McGrath Reference. The reference 

discloses two specific engineering resins, hi gh performance poly 

(arylene sulfide aulfone) homoDolymers and ary i P ho S p hi „ e 0 *id e 

containing comonomers. The reference contains no disclosure or 
suggestion that all plastics provide fire resistance. 
.14. indeed, the McGrath Reference states that the two 
engineering resins "are considered candidates for fire safe 
thermoplastic materials." This would suggest to a person of 
ordinary skill in the art that most, if not all, thermoplastic 
materials do not provide fire resistance. since thermoplastic 
materials are a subclass of plastic materials, this reference 
would directly contradict the examiner's position. 

15. The term "fire safe" is used in the industry to denote 
a, class of polymers that can meet the more demanding application 
areas of plastics. This includes commercial aircraft where 
approximately two or three minutes are allowed to evacuate a 
distressed airplane before the fire hazard from all sources is 
considered too great to survive. The plastic that is currently 
used for aircraft interiors is expensive (over $ 20 per pound) and 
"fire safe" cost effective replacements have been an important 
target for those doing plastics research for many years. 
Professor McGrath has been working in this area for many years as 
have others. So far no "fire safe" candidates have replaced the 
existing plastic, so the search continues for a truly "fire safe" 
plastic. 
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16. The Vinyl Institute Reference does not state that 
plastics, in general, inherently provide fire resistance. The 
first two paragraphs of the Vinyl Institute Reference indicate 
that PVC tends to have excellent fire performance properties, as 

to eto~ pWio.. Tki8 ^ not ^ that it w . n ^ 
burn. Antimony trioxide is used to further reduce the burning 
properties of pvc, but it will still burn. As a result, a person 
of ordinary skill in the art is unlikely to conclude that all 
plastics inherently provide a fire resistant layer after reviewing 
the Vinyl Institute Reference. 

17. The Vinyl Institute Reference also indicates that 
unplasticized PVC causes less of a fire hazard than wood under 
specific test conditions. However, the reference also indicates 
that the fire properties of plasticized PVC are less favorable 
than virgin PVC. Since a person of ordinary skill in the art 
would likely recognize that PVC would have to be plasticized to 
form the outer layer of a pallet, a person of ordinary skill in 
the art is unlikely to conclude that a layer of PVC could be used 
to produce a pallet having a fire resistant layer . without 
modifiers such as antimony trioxide. These modifications to the 
PVC formula will result in a product that passes specific tests to 
measure flammability, but other properties will be affected. 
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. .18. also, the Vinyl Xnstitute Reference would be of limited 
value to' a person of ordinary skill i„ the art because it 
upon ASTM standards. The AST* standards that relate to the fire 
testing of plastics typically include the following disclaimer: 

to heat and flame ,£do?' pr0< i ucc , 5 / <* assemblies 

conditions and should not "be *SJS d „ lab ?" tM y 
. appraise the fire-haraH ^ . to des cribe or 

products, or ass^lYe^under * actual"* irV ^S^ 1 *' 
However, results of this » w re Cond itions. 

Annual Book of ASTM Standards 2006, Vol. 8.01, D 2843 p. 714 , 
1..4. A copy of this standard is attached as an exhibit. 

..• 19. I understand that these disclaimers were added to all 
ASTM fire test methods after materials that passed an industry 
accepted series of ASTM tests were involved in fires where some 
lives may have been lost. 

20. I have also reviewed U.S. Patent No. 5, 84 5 r 588 ("the 
Gronnevik patent"), which was cited by the examiner in the 
February 20, 2007 Office action. 

21. The Gronnevik patent discloses a multi-layer structure, 
but does not disclose a multi-layer structure in which a fire 
resistant layer covers a polyolefin base material. 

22. The Gronnevik patent indicates that the multi-layer 
structure provides a structure 'that has a higher coefficient of 
friction on the outer layer. See Col. 5, lines 36-40. This 
prevents objects from slipping on the outer surface of the pallet 
structure. This problem has no relationship to the inherent lack 



of fir, resistance in plastic materials. As a result, a person of 
ordinary skill would be unlikely to combine Gronnevik with either 
the McGrath Reference or the Vinyl Institute Reference to produce 
a pallet having a fire resistant layer. 

23. The waainor has also indicated that the Gronnevik 
patent could be combined with U.S. Patent No. 6,228,914 ("the 
*>rd patent") to produce a polyolefin pallet having an 
intumescent layer that is produced through co-extrusion. 

24. The Ford patent discloses an aqueous intumescent 
composition, which is not suitable for melt processing in « co - 

•extrusion process. As a result, a person of ordinary skill in 
the art is unlikely to combine the Gronnevik patent with the Ford 
patent to produce a polyolefin patent having an intumescent layer 
through a co-extrusion process. The Ford coating is not 
formulated for compatibility with polymer melts; it is a coating 
that is formulated to bond to rough surface materials as 
described in the examples. The coating is applied to an existing 
surface." This Ford coating is a thermoset polymer that cannot be 
melt processed once it is heated to the curing temperature. 
Thus, it is totally unsuitable for extrusion or co-extrusion. 

25. I further declare that all statements made herein of my 
own knowledge are true and that all statements made on. 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1000 of Title 18 of the 
United States Code, and that such willful false' statements my 



any patent issuing thereon. 



' Linest A J . dbleifiSn" 
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Standard Test Method for 

Plasti^° f Sm ° ke f r ° m the BumIni3 ° r imposition of 




ntfiiay W U app^e djar use *y agenda of the Department cf Defense: 
c 1 None-EdiiCTially changed Note 1 in December 2004. r - 
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1. Scope* «■ , . * ~_ r *. *• ,v w ■ »•-»*•• 

u Thic l^jZL ' ' V i CZ : ' IZ 'Prute-stfetyand KcQlth practices and determine the appU 

U Thi i fire^.rwjponsc test method .covers a Jaboratory ^ ^ s ^ryTmm iw prior to ^e T^fretific 

occdure for measuring and observing the relative ^mmtc of statements, are riven ih 1 S an n 01V ' 



procedure for measuring and observing the relative amounts of 
smoke obscuration produced by the burning or decomposition 
of plastics. HJs intended* to be used' Tot nwar^gthe 
5moke-produOTg.<haracteristics of plastics under controlled 
conditions of combustion or decomposition. Correlation with 
other fire conditions is not implied. Hie measurements are 
made in terms of the loss of light transmission through a 
collected volume of smoke produced under controlled, stan- 
dardized conditions. The apparatus is constructed so that the 
flame and smoke can be observed during the test. 2 

12 Warning— During the course of combustion, gases or 
vapors, or both, are evolved that may be hazardous to person- 
nel. Adequate precautions should be taken to protect the 
operator. 

1.3 The values stated in SI units are to be regarded as the 
standard. Hie values given in brackets are for information 
purposes only. 

1.4 This standard should be used to measure and describe 
the response of materials, products, or assemblies to heat and 
flame under controlled laboratory conditions and should not be 
used to describe or appraise the fire-hazard or fire-risk of 
materials, products, or assemblies under actual fire conditions. 
However, results of this test may be used as elements of a 
.fire-hazard assessment or a fire risk assessment which takes 
into account all of the factors which are pertinent to an 
assessment of the fire hazard or fire-risk of a particular end 



use. 



li. This standard does not purport to address all of the 
safety problems, if any, associated with its use. It is the 
responsibility of the user of this standard to establish appro- 



statements, are given in L2 and 9,11. 
Nora ^*tterc is jo known ISO^equivafcqt to tins standard. 

2.1 AWd Standards:* * - V 

D 618 Practice for Condi tioning Plastics for Testing y 
D 883 Terminology Relating to Plastics % 
D 1600 Tfaminology for Abbreviated Terms Relating 

Plastics '4 
E 84 Test Method for Surface Bunting Characteristic! 

Building Materials 
E 176 Terminology for Hre Standards 
E 662 Test Method for Specific Optical Density of sJ 

Generated by Solid Materials " 
E 691 Practice for Conducting an Intcrlaboratoiy 

Determine the Precision of a Test Method 
E906 Test Method for Heat and Visible Smoke Rd 

Rates for Materials and Products 
E 1354 Test Method for Heat and Visible Smokfc ... 

Rates for Materials and Products Using an Oxygen 

sumption Colorimeter 

3. Terminology 

3.1 Definitions— The terminology used in this test methc 
in accordance with Ibrminologies D 883 and D 1600 1 
relating to plastics) and Terminology E 176 (terms 
fire). 
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1 This test method is onto the jurisdiction of ASTM Committee D20 on Plastics 
and is the direct rwponsitnlicy of Subcommittee D2O30 on Thermal Properties* 
(Section D20.30.G3). 

Cunent edition approved December 1, 2004. Published January 2005. Originally 
approved in 1970. Last previous edidon approved in 2004 as D 2843 - 99 (2004). 

J Anonymous, "A Method of Measuring Smoke Density,** NFPA Quarterly, 
QNFPA, Yd 57, January 1964, p. 276. Reprint NFPA Q57-9. Available from NFPA, 
60 Banwymarch Sl, Boston, MA 02110. 



4. Summary of Test Method 

4.1 The test specimen is exposed to flame for the duration 
the test, and the smoke is substantially trapped in the cham 
in which combustion occurs. A 25 by 25 by 6-mm (1 by 1.. 
iA-in.] specimen is placed on supporting metal screen a$j| 



1 For referenced ASTM standards, visit the ASTM website, www«, 
contact ASTM Customer Service at serviceGastm.org. For Annual Book qfASTi^ 
Standards volume Wwmadon, refer to (he standard's Document Summary pageotfyf 
toe ASTM website, 



•A Summary of Changes section appears at the end of this standard. 
Copyright O ASTM WsmaflcnaJ, 100 Bwr Harbor Diire, TO Boa C700, Wast Conshohoekan. P* 1B42B-2B59, United Stales. 
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*•. 'Ml' 

Jirned in a laboratory test chamber (Fig. l) under active n»m* 
using a propane burner opIaungTaSJeTf 
h6 kPa [40 ps,]. The 300 by 300 hj 790-nm [12W ^^ 
ffrto] tea chamber is instrumented with a Ught some? 
^ot««Iecdic cell, and meter to measure 

SE^r?^ 300 - nua 

Iff? fallff v*??.* 6 ^ pcriod for the 
'IS J?* 1 *" *ouhd the Stan. 

^2 The bght-absorption data are plotted versus time A 

g«ni. the maximum smoke produced and the amokeWty 
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W* 1 

Significance and Use 

fe.^ ""J on * material under conditions herein 
•fwHibed can be of considerable value mcemwrmTfte 
|au ve smoke obscuration chariteristics of plasfcP 8 

K:2l!5 """S ST" to detenninB *• ««* to which 
|astic materials are likely to smoke under conditions of active 

||naug and decomposition in the presence of flame. 

'k^ZtSlX Uld , inStrUmrotaI Radons firm, thb test 
oroarcweu with the visual observations of die smoke generated bv 

«*« added to a freely btmuag large ootdowte? 
i.3 The usefulness of this test procedure is in its ability to 
asure the amount of smoke obscuration produced in a 
ipie,. direct, and meaningful manner under the specified 
E . idinons. The degree of obscuration of vision by smoke 
aerated by combustibles can be substantially affected by 
|anges in quantity and form of material, humidity, draft 
moerature, and oxygen supply. • ' • " 

•^Apparatus 

g.l The smote chamber shaQ be constructed essentially as 
JBwniaFig. l. s . .. Jaa 

SU.1 Chamber. 

The chamber shall consist of a 14-gage (B & S) 300 
1300 by 790-mm {12 by 12 by 31-in.] aluminum box to 
*«* is hinged a heat-resistant glass glazed door. This box 

e mounted on a 350 by 400 by3?-mm [Why lfi.by ~ 
,5;in.] base which bouses the controls. Dependent upon the 
aerials tested, the metal may require protection from corro- 
gn. * 

sj.U.2 The chamber shall be sealed except for 25 by 
aOrmm (1 by 9-in.J openings on the four sides of the bottom 
.^the chamber. A 1700-Umin [60-tfffhin] blower shall be* 
panted on one side of the chamber. The inlet duct to the 
flower shall be equipped with a close-fitting damper; The 
smlet of the blower shall be connected through a duct to the 
"ttory exhaust system. If the 'chamber is in a ventilated 
no connection to the lab exhaust system' through a duct 
needed. 



•l! B ^ B ? fc ' K l ' R } - " Enbal6 °o a item Smoke Darrity 

• ftgnber. Sympetim at Fin Tut Mctkodt-Rcxnbu & Smoke. ASTMSTP 422, 
^Philadelphia, PA. 1966. 

? anwinp of the smoke chamber are also available at • nominal cost 
;■?*» ASTM Heidquanen. Older Adjunct: ADJD2843. 



centered 480 mm [19% in Tatave ? J*** 81688 
and outside the chute boS 1^- ^ ? ^ ,ocations 
men; tandJ JSSSSSSSSS! 

by 6-in.J dear SSSSZwl?* "^T 
of the chamber througl Twhich^s «22 ^-,f°? * C bottom 

the flame, smoke, and tadSdSKSK ^ rf 
The viewing of the criSr^ 1 * 3 of the material. 

6-1.2 Specimen Holder. 

6.1.2.1 The specimen shall be supported on a 64.^" 
PjJjaJ square of 6 by 6-mm, 0.9-nuTgagc £ by^T 
0.035-in. gage} stainless steel wire cloth 220 mm ras/ • i 

«W0it a square of fire resistant material wS 
£22? ^ ^ <«P fe»n the specimen during SeS Z 
q^ched m^shatiow pan of water positioTd below £ 
6.1.3 Ignition System: 

6. 1 .3J( The specimen shall be ignited by a propane flame 
worn a burner operating at a pressure of 2 76 kPa fin ^iT 

through die burner by the venturi effect of the propane as 

passes from a 0.13-mm [0.0005-in.] diameter 

and me btmjer-shall be assembled as shown Lteexpfodtd 

provide.adcquate outside air. ^ 10 

23000 caMltre [2590 Btu^] propane mect3 the requirement 

rh™.^^ ^ ^ mcterill 8 cff « Proportionate tt 

-tofittpply ptessare, ore must be taken (hat the orifice is thecaly oeam 
. or nid egrtss. 7 

6.1 32 The burner shall be capable of being positioned 
quickly under the specimen so that the axis of the burner faUs • 
onalmei^mgtlmmghapoint8mm ! ^io. ItLjabove the base 
at one back comer of the chamber extending diagonally across 
the chamber and sloping upward at 45 deg with the base. The 
exit opening of the burner shall be 260 mm [10% injfiomthe 
reference point at die rear of the chamber. 

6.13.3 Aduct at least 150 mm (6 in.] outside of the chamber 
shall provide the air piped to the burner. 

6.13.4 Propane pressure shall be adjustable and preferably 
automatically regulated, Propane pressure shall be indicated by 
means of a Bourdon tube gage.. 

6.1.4 Photometric System 

6.1.4.1 Abghtsource.abanier-layerpto^ 
a temperature compensated meter shall be used to measure the 
proportion of a light beam which penetrates a 300-nun [12-in 1 
path through the smoke. The light path shall be ananged 
horizontally as shown in Fig. 4. 
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T. Spwfrran Holder . . 

A Stainless steel screen 

8 Rre-Reslstant Sheet 

C Adjusting knob 
. DQuendipan 
Z Ignlflon 

A Burner 

a Propane tank 

C Cas shut-off valve 

D Pressure regulator adjustment 
Pressure Indicator 

/ Sumer-posWonIno knob 
1 Cabinet (shown without doer) 

A Hinges (door gasKeled three sides) 

B Vents (25-mm [MnJ high opening four tides) 
. C Blower (damper on mounting aide) 

0 Control (blower on when damper Is open) 



A Visual system iexfleipn) 
0 Measuring system 

1 Light soumanrj adjusting transformer 
* 2 Phqtronb cefl-and grid (to block stray fight) 
j 3 Meter (Inolcaifng pe.rcent of light absorbed) 

4 Temperature compensation 

5 Photocell temperature monitor 
(? Range change 

& Tuner 

A Indicator, 0 to 5 mJn (friction reset) 



FIG. 1 Schematic Diagram of Smoke Chamber 
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2-0 2.5 
Time in Minutes 
FTa 2 Ught Absorption versus Time 



3.0 



3.5 4.0 



SHELL 



P,UER— 




ft HEX SOCKET 
SET SCREW 



TAPERED ALUMINUM 
- -BUSHINC • 



'SL10ING SLEEVE 
■ PROPANE im ■ • 



ALR TUBE 



FIG. 3 Exploded View of Burner 
light sbwcesbaJl be mounted in a box (4B1 in focal length im. «*.n 

.Calais £^ ta »^««t 

n i ^rapoiw.Aie gg < meg ridmfraitoflheiitoloecD 

» 
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1493 Lamp , 
A! 5.3 to 6.3 Volts" 



60 to 65 mnv 
Lone 





' Spherical^ ' ' 
Reflector : 



'•' ; -'sirghtiy-. - " 
j Converging * 
• Light Bearp'' * 



, Egg-Crate Grid 
(Cellular Light Shield) 



Thermometer ' 
to follow photocell' i»5 
temperature through ' : X 
aluminum bracket • £ 
4 1 . and well rS 



-300 mm 
.12" 




TL? J f Range Chi 
r ^rVCWomentan 
1 0 * N.C. 



,C « toontlometw to cafibmte total msbiance of .hunt to change meter aensffivfiy ewcfiyb^l^ ten^eratum. 

*• FIG; 4 Smoke Density Test Chamber Photometer ' 



shall be used to protect the ceUfrom stray light The grid shall 
be finished in dull black and have openings .at least twice as 

; deep as they are wide. The current produced'by the photocell 
is indicated in terms of percent light absorption on a meter. Hie 
photocell linearity decreases as the temperature - increases; 

! compensations shall therefore be made. ' 

.. . Note 5— Photocell manufacturers recommend operating the photocell 
. at temperatures not exceeding 50°C. 

6.1.4.4 The meter shall have two ranges. The range change'" 
shall be accomplished by shunting the meterto one tenth of its 
^sensitivity. When smoke accumulates to absorb 90 percent of 
""the light beam, a momentary switch shall be depressed return- 
ing the meter to its basic sensitivity. By doing this the meter 
scale will then read from 90 to 100 % instead of 0 to 100%. 

6.1.5 Timing Device— A clock to indicate 15-s intervals 
shall be used. If the time intervals are audibly marked it will 
convenient for the operator to record his observations. A clutch 
shall be used to reset the clock at the start of a test The block 
shall be coupled to the burner-positioning device and it shall 
start when the burner is swung into test position. 

6.1.6 Planimeter—A planimeter or other suitable means 
shall be used for measuring the area under the light-absorption * 
curve. 

7. Test Specimen 

7.1 The standard specimen shall' be 25.4 ± 03 by 25.4 ± 
0.3 by 6.2 ± 0.3 mm [1 ± 0.01 by I ± 0.01 by Va ± 0.01 in.]. 
Thicknesses other than 6.2 mm [V4 in.] may be used and their 
size must be reported with the smoke density values (Note 6). 




Material thinner than 6.2 mm [V4 in.] may be tested,v 
its normal use thickness, or by stacking and foi... 
.composite specimen approximately 6.2 mm [V4 in.]!.* 
Material thicker than 62 mm [ft in.] may be tested either" j 
normal use thickness or by machining the material down" 
thickness of 6.2 nun \}A in.]. 

Nora 6— If specimens other than the standard specimen are to : i 
cooperating laboratories should agree upon preparation precede 
dimensions of the specimen. The results in such cases may vary I 
results obtained with the standard specimen. • ■ 

7.2 The specimens shall be sanded, machined, or die.qtf 
. a manner that ..produces a cut surface that is free " ^ 
_ projecting fibers/chips, and ridges. ' l mtH ^ 

7 J The lest sample shall consist of three specimens. \*S 

. 8. Conditioning .:M§ 

8.1 Conditioning— Condition the test specimens at 23^feH 
2°C [73.4 ± 3.6°F] and 50 ± 5 % relative humidity for not leff 
than 40 b prior to test in accordance with Procedure. A$li 
Practice D 618, for those tests where conditioning is requires 
In cases of disagreement, the tolerances shall be ±1^ 
[± 1 .8°FJ and ±2 % relative humidity. V-€ 

8.2 Test Conditions— Conduct tests in the standardMaboffl^ 
tory atmosphere of 23 ± 2°C [73.4 ± 3.6°F] and 50 5*{ 
relative humidity, unless otherwise, specified in the test indHf',' 
ods or in this test method. In cases of disagreements .Ml 
tolerances shall be 1°C [±1.8°F] and ±2 % relative humidity; 

8.3 Tests shall be conducted in a hood that has a windowJ# ' 
observing the test • • sp 
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Standard Procedure 

9.1 Tun, on the photometer lamp, exit sign, and exhaust 
jwer. " 

WJfora on the propane, ignite the burner, and adjust the 
jpaaep^ure to276 kPa [40 psi]. Warning-Do not fail to 
Jit the burner immediately. 

SB Set the temperature compensation. 
> mmmt lamp control to zero percent lighUbsofptlon. 

by the test specimen flat on the screen in such a 
swon that the burner flame will be directly under the 
sfimen when the burner is swung into position, 
9.6 Set the timer to zero. 

?J Shut off the exhaust blower, close the smoke chamber 
or, and immediately position the burner under the specimen 
fotart the rimer. \. ^ 

p JS in a hood, shut off the hood fan and close thehood 
or to within 50 mm [2 in. J of the bottom of the hood, 
g Record the percentlight absorbed at 15* intervals for 4 

|10 Record observations during the conduct of the test, 
Tude the time it takes for the sample- toburetinto flame, the 
gfor flame extinguishment or specimen 'consmbption, the 
scoration of the exit sign by 'smoke accumulation, and any 
ml or unusual burning characteristics nofed such as 
Ifing, dripping, foaming, or charring. . " " 
fl Upon completion, of the test turn on the exhaust 
ptar to ventilate the combustion products from the chamber 
|taing--It should |>c noted that for some materials the 
Bucts of burning may be toxic, and care .should be taken to 
fertile operator from the effects of these gases. Hie 
gating fan in the hood should be turned on and the damper 
|cd immediately after the test is completed before opening 
pood door in order to remove any irritating products of the 
$he exhaust fan is toned off and the hood damper closed 
)i the test to prevent back draft) 
12 Open the door and clean the combustion deposits from 
photometer, exit sign, and. door glass with detergent and. 
"* Bum off any material remaining on the screen or replace 
jMJccn and asbestos square for the next test - 

Knn all tests in triplicate. 
P" At the beginning of each series or at least once a day, 
&the light absorption of the meter against a calibrated 
m filter of approximately 50 % absorption. Check the 
p absorption point against an opaque plate.. 

p " - - 

[Speciaf'procedure 

§|;f?r 'materials which drip excessively, -a second or 
gflX bumer (with separate propane gas supply) shall be 
into the chamber. See Fig. 5 and auxiliary burner 

Ri • • 

ffiJSlf^bestos sheet (Item IB of Fig. 1) shall bereplaced 
sMfWdess steel collector tray. This tray has a slight taper 
pybe drippings to collect at the bottom. See item 1 1 of 
;? and parts list for auxiliary burner. 
i.Jhe auxiliary burner shall be ignited at the same time 
l^fHW* burner is ignited. The auxiliary burner shall be 
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operated at 138 kPa 120 psi] and it shall be positioned in such 
a manner that its flame is directed at the center of the collector 
tray. 

Nore 7— It may be helpful to place a lightweight, about 1100 g [15 
„ n L™ A* «*unHwm mounting plate (Item 12. Fig. 5) to prevent 
movement of (be burner during the test 

l l 9i ^ ? other ** proetdmes of Section 8 shall 

be followed. 

I 

U. Optional Procedures ' ~ " 

11-1 The output of the photocell may be recorded versus 
tune on an appropriate graphic recorder. 

112 With a suitably-sensitive mete; more than one decade 
change may be used to separate readings in the very dense. 
—Grange, 



12. Treatment of Data 

111 Average the readings at 15-s intervals of light absorp- 
tion for the three specimens in each group. Plot the average 
light absorption against time on linear paper. Kg. 2 is a sample 
curve. 

112 Read the maximum smoke density as the highest point 
on the curve. 

113 Determine the total smoke produced by measuring the 
area under the curve. The smoke density rating represents the 
total amount of smoke present in the, chamber for the 4-min 
time interval. Measure the total smoke produced by the area 
under the curve of light absorption versus rim e y divided by the 
total area of the graph, 04 min 0400 % light absorption, times 
100. 

Nora Example— In the light absorption-time plot in Fig. 2, the plot 
has been made using 10 mm [0.39 in. J equal to 10 % as the ordinate and 
1 0 mm [039 in.] equal to 0.25 min as the absicca. The graph area for 4 
mm is found to be 16 000 mm 3 [24.80 in. 2 ]. The area under the curve is 
found to be 12 610 mm 2 [19 .55 ia*J. The smoke density rating, %, is then 
. computed as* follows; 

' Smoke densely rating* (12610/16000 X 100-7B.8 
(dimensions In tnllHmetTBs) 
» (1935/24.80) X 100-78.6 
" (dimensions in Indies) 

13, Report 

13.1 Report the following information: 

13.1.1 Identification of the material, 

13.1.2 Dimensions of the specimen, 

13.1.3 Readings oTIight absoiption at 15-s iiifcirvas for 
each test and average, 

13.1.4 Plots of average light absorption versus tuae, 
13.15 Maximum smoke density in percent light absorption, 
13.1.6 Area in percent under the light absorption-time curve 

(smoke density rating), 
13.17 Observations on behavior of material, 

13.1.8 Observations on obscureraent of exit sign, 

13.1.9 Hie details of any departure ftom the specifications 
of the method for testing, and 

13.1.10 The caveat contained in 1.4 herein shall be incor- 
porated in its entirety in the report issued. 
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1v Low pressure propane gas regulator (0 to 60 psf gags); * 
2. Propane fad tanlt 

.3. RexIWe gasrdrte. , 

4. Aluminum support bracket. ' 

5. tflnvO.D.*copperiube (flexible}. * 

6. % In. diametercoppertube 8 in. long. 

7. 45* Bxtjudod and expanded copper fitting. ' 
B. 9rye*nuded aid expanded ispper 

.9. Sliding ateeva. • ., # 

10. Burner head. (Same as standard burner head) 

11. 5.S. collector tray (2% by Vh by % In. deep wlih % la so, bottom), 

12. Aluminum mounting pteta (3 by 3!4 h.) 

13. 90* elbow and was flange, (copper) 

FIG. 5 Auxiliary Burner 



14; Precision and Bias (Standard Procedure) 6 

14.1 Table 1 is based on a round robin completed in 1998 in 
accordance with PracticeE 691, involving five materials tested 
by six laboratories. For each material,. all the samples were 
' prepared at one source, but the individual specimens were 
prepared at the laboratories that tested them. Each test result 
was the average of three individual determinations. 



'Supporting data arc available from ASTM Headquartert. Request 



14.1.1 It is important to note that the SRD rating c^oi|j# 
a whole number between the range of 0 an<U00; Tr^uSi^S 
that are close to 100 such as material B and those closb^g 
such as materials D and E may not have a normal distnH^^ 
as is assumed in Practice E 69L The distribution 
skewed. If fte standard deviation is applied to thes e nfu^^ 
the value range could exceed 100 or be less than 0;.Pp<#$£ 
E 691 does not allow for calculating values outside-fjie ffljigl 
distribution. Thus, caution should be used in applying^j^ 
statistics to numbers near the minimum and maximum "9?^ 
test method. ' r 
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TABLE 1 S moke Density Ratlno /sowf 
Material Average" ~ ~" ~ 
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."polystyrene " - - — — ~™_™ 

SvaAaerfie «-f J.OO 22J5 19.61 83.13 

Mwia copolymer ■* a78 1&90 

S3«ilnedbypoonrigU»taboratw Jiffleated materiaL It b 

. 91 . to S«*o data specific to their 
gory and materials, or between specific laboratories Tfc 

enough body of data, and for test results that Were 
«cs from testing three specimens: 

^nuum : ^^5f^ mpa,in 8 ^ ^results for the 
EH J? a,aed b J fte 5amc operator using the same 
dKS *? 581116 4,5 ^0 test results sbouldbe 
^^•valentif theydifferby morethan the/^SefSr 

IS !*^. ro ^ i li^<™p*ins two test results for 
ff meffiatena1 ' obtained by different operators usin* diff™ 



^™T7 .... Dy amcrent operators using differ- 
gpipment on different days, the two test results should be 



at materiaL 

n-^l f^ per 143J '** W" 3 - 2 wo «ld have an 
-^ate » % (0.95) probability of being correct 

trZT^ m * a 9*w*fc. fflw which i»ntributes.to 
^fercnee between a test result and a true (or reference) 
e, There are.no jecogni^ed standards by which to estimate 
% of this test method. . 



is ft^jh. and Bias (SpedaJ 

15.1 Table 2 is based on a mnnH ; 
per Practice E691, invSino Zt ? 1982 
l^oratories. For each maSS SiZST* ,CSted * * 
«■ one source, bat the J^£g*£* PW 
we laboratories which tested them 1ST? . mpaKd « 
average of three incfividS derS;^ h result W8S ««« 
five test results for each 

material ° nS c ^ ^ °^ ta ined 

of considering the «V 
The data in WTXftR? ri^f ^r 104 

acceptance objection of material «* S T Mly "B* cd «° 
the round robm and^^^'^ 6 ^^ specific to 

Jfil « ^EoTl^e^i^ 
Oratory and materials or taSS^LS? 1 /E* to 
Principles of 15.3-15.™ J* 0 * 0 'Stories. The 

^abige enough badVrfdl *^/*^b«o calculated 
e^paent on the same, day the t™ \I~ "J"*?* same 

16L Keywords 



' Supporting data are available 



t^ASTM Headquarters, Request RfcI22D»77. 
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.TABLE 2 Precision Data for Special Procedure . 

Values In Units of Smoke Density Rating, Absolute % 
Material — — — — 



Polystyrene sheet 
PMMA 

Polycajtoonate 

COPE 

HOPE 

Modified HOPE 
'Molded acrylic * 
Imped modified acryBc 



Average 


s* 








68.00 


2S0 


3.72 


822 


1055 


81.90 


3.61 


526 


1021 


14.89 


3.64 


1.50 


221 


425 


625 


68,73 


3.55 


926 


10.03 


28.20 


63.53 


4.30 


924 


12.17 


26.15 


4*23 


4.09 


15.66 


11.57 ' 


-4423- 


5028 


£83 


1&75 


8.02. 


47.41 


3.64 


1.09 


125 


3.07 


3.81 


727 


155 


328 


428 


928 



^« wfthln4aI»ralory standard devlaltori of ma average 
*S n m betweerHaboratorfBS standard deviation of toe 
c / r -223S r ;/ ll -J2.83S ft . 
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* * - ^ • (NoomaadatoiT Infonnationy 1 

! • . XI. ADDITIONAL INFORMATION 



•X1.I Test Method D.2843- is used by model code organi- Thermoplastic materials comprise most of the plastics md hi 

rauonsoa contromng-thc use of plastic materials in light ligljt transmitting ap^lidati6ns: Many tests are-availSbfc I 

transmitting applications^ It is allowed. as an alternate to the measure smbfe frtjm iWh&» ~/r~ -i^i. 

rest- 
G>28< 
(hati 

A > 

"' J SUMMARY OF CHANGES .. .'. 

* • • • • , • •••• • • ■ • I • 



waonsoa controuing-thc use of plastic matenals m light light transmitting applications: Many tests ^•avaflabfeta 

transmitting applications^ is allowed, as an alternate to the measure smoke frOm burning 'materials : ffor example." 

Test •Method -£-8* smoke measurement since Test Method Methods E&2,' E906, ETtiS4, and 'others) -'Nbneof ffi» 

D 2843 can readily be performed on. thermoplastic materials tests, including Tek MethdaD 2843, have shown any eiS 

that may drip and rail out of the Test Method E ^apparatus. siv« conelation with'each other. • v- - • • 1 
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Committee D20 has identified the location of selected chaqgw to this stanc^ 
' s " r * "(2004), that theuM^tliis stondard! ipceraber'l, 2004) ' . .. <* 

(/), Editorial changed the KO Equivdracy Steter^eiit . • I . #l4 , 

Note.l, ..... ..«.:,• t i i .1 ' '* - i 

Committee D20 has identified die location of selected changes to tins standard since the last-issue,-'--"-' •* 
D 2843 - 99, that may impact the use of this standard. (March 1,2004) ' : *- 

sc- »i i . ...... • ••'*>". ' . ' - ' : '■ 1 "' • : • " 

(i) Reapproved without change. • * • 

. - • vi . .i . - I " \ .-V. " * 

ASTM International fates no position inspecting the validity o/ tmy patent tights assertad in connection with any item mentioned* * * 
.i . *7 trite stemteni Users of tNs standard am expm$sfy.aiMsed that datermfoatiem of 810 validity of any such patent rigftts; aodifra risk' ■ s - f 
of tntrtngenKirtofsvch rights, aw errtfref/ ttwfr am rvspons&IBty. 

Tfifs-standsad b subject to rovfskm at any time by the nsponstbta technha! commHtea and must be reviewed every five years and '. 
if not revised, ei&ier wopprovad or wfUrdrswn. Your commsnts am Invited either for rovtsion of this standard or for additions! standards 
and should be addressed to ASJM International Headquarters. Your comments wS receive careM consideration at a meeting of the 
responsible technical cemmfltee, which you may attend. If you feet that your comments have not received a tab hearing you should 
• mafte your views known to the ASTM Committee on Standards, at the address shown beiow. 

This standard is copyrighted by ASTM tntmmtlona}, 100 Ban Harbor Drive, POBoxCTOO, West Ccnshohocken, PA 19428*2959, : 
. . Vnltad State* tnoMdusJ w I 
address or at 610^32-9585 (phone), 610-832-9555 (fax), or servtce^astnuorg (e-mail); or through the ASTM website I 
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APPENDIX 3 - RELATED PROCEEDING APPENDIX 

There are no known related proceedings. 
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There are no known related proceedings . 



